The concept of a semiprime ideal in a poset is introduced. The relations between the semiprime (prime) ideals of a poset and the ideals of the set of all ideals of the poset are established. A result analogous to Separation Theorem is obtained in respect of semiprime ideals. Further, a generalization of Stone's Separation Theorem for posets is obtained in respect of prime ideals. Some counterexamples are also given.
Introduction
The concept of ideals for rings of algebraic integers was first introduced by Dedekind. Stone [11] investigated ideals in Boolean rings. Ideals in lattices are well studied in the literature. It was noted by Frink [1] that the notion of an ideal is useful, more generally, in the study of partially ordered sets. In fact, he observed that, if we have given a partially ordered set, more briefly, a poset, which is not necessarily a lattice, one of the things we want to do is embed the poset in a lattice. Equivalently, we add elements to the poset, creating a lattice. An obvious way to do this is to with ideals. See also MacNeille [9] . It is also suggested by Frink that the ideals in posets may be used in proving representation theorems. As prime ideals and semiprime ideals are used in the representations of certain classes of lattices, it becomes important to generalize and study these concepts of ideals for posets. Krull [7] introduced the concept of a semiprime ideal. Accordingly, if R is a commutative ring with unity, then an ideal I of R is semiprime whenever a n ∈ I, n is positive integer, implies that a ∈ I. Krull also proved, using well ordering theorem, that every semiprime ideal is the intersection of all the prime ideals which contain it. It is known fact that "if I is a semiprime ideal of a commutative ring R with unity then the principal ideal (I] is a semiprime ideal in the lattice of ideals of R". Moreover, M. H. Stone in his famous 1936 paper proved the Separation Theorem for prime ideals in the case of distributive lattices as follows.
Theorem A (Stone [11] ) Let L be a distributive lattice, let I be an ideal, let D be a dual ideal of L, and let I ∩ D = φ. Then there exists a prime ideal P of L such that P ⊇ I and P ∩ D = φ.
Rav [10] introduced the concept of a semiprime ideal in lattices. An ideal I of a lattice L is said to be semiprime if, x ∧ y ∈ I and x ∧ z ∈ I together imply x ∧ (y ∨ z) ∈ I. Also, he studied the lattice of semiprime ideals and proved that the set of all semiprime ideals of a lattice L is a complete lattice with respect to set inclusion. Further, he studied the relation between the semiprime ideals of a lattice L and those of its ideal lattice. Moreover, he proved the analogue of the Prime Separation Theorem for semiprime ideals in Lattice Theory as follows.
Theorem B (Rav [10] ) Let L be a lattice containing an ideal I and a filter F such that I ∩ F = φ. If F is semiprime, then there exists a semiprime ideal J such that I ⊆ J and J ∩ F = φ. A dual result holds if I is semiprime.
The aim of this paper is to generalize Theorem A and Theorem B for finite posets besides studying the relations between the semiprime(prime) ideals of a poset P and the ideals of the lattice Id(P) of all ideals of P. Also it has been observed by means of counterexamples that in the case of infinite posets Theorem A and Theorem B need not be true.
Ideal Lattice of Semiprime Ideals
We begin with necessary concepts and terminology in posets. For undefined notations and terminology the reader is referred to Grätzer [2] .
Let A be a subset of P. The set A u = {x ∈ P | x ≥ a for every a ∈ A} is called an upper cone of A. Dually, we have the concept of a lower cone A l of A. By A ul we mean {A u } l and A lu we mean {A l } u . The upper cone {a} u is simply denoted by a u and {a, b } u is denoted by (a, b ) u . Further, for A, B ⊆ P, {A ∪ B} u is denoted by {A, B} u and for x ∈ P, the set {A ∪ {x}} u is denoted by {A, x} u . Similar notations are used for lower cones. We note that, for A, B ⊆ P A ⊆ A ul and A ⊆ A lu , if A ⊆ B, then B l ⊆ A l and B u ⊆ A u . Moreover, A lul = A l , A ulu = A u and {a u } l = {a} l = a l .
We consider the concept of an ideal introduced by Halas [3] and a prime ideal introduced by Halas and Rachrůnek [5] .
